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PROBLEM TO BE SOLVED: To provide a coating 
method of a heat shield film having durability. 
SOLUTION: For coating a heat shield film 4, at first a 
metallic bonding film 6 composed of MCrAlY with Fe, Ni, 
Co or a mixture of Ni and Co as M is laminated on a 
substrate of a superalloy. Unrequired oxides and 
contaminants in the metallic bonding film composed of 
MCrAlY are removed by an ionized gas flow cleaning 
method such as reverse plasma arc cleaning. After the 
formation of an aluminum oxide thin film 8 having 
adhesive properties on the metallic bonding film 
composed of MCrAlY, a ceramic layer 1 0 is formed on 
the aluminum oxide thin film by a physical vapor 
deposition method, and its structure is formed into the 
columnar one. 
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(57) [SSJ&] 
5„ 

Ni, Co, SfcliN i iCo i©iI-g-«!j£MiLfcM 
C r A 1 Y*»fc;£5&M8*^&£^&©g<*lc«Jii- 
5, StTi2tf>MC r A 1 Y^^figS^S^Kfcfelt 5^ 

-t-xtiJ^mmftismz z. v tern-*, s^iecdm 

C r A 1 Y*»^j£5&jg^lK±K&^te«:^r5BKt: 
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Ni, Co, Fe, ifctiNi tCotCS^MMi 

itMc r a i Y^b&iu^m^m^commzmm 

-<*Wk^^dlE»if Affile «t 9 s iltrE©MC rAiY*» 
Strf5©MC r A 1 Y*^fi£5i^^K-htwS*tt?r*-r5 

[5***2] WfESttli, U*9-*x/^>"J^<7>1i& 
ffi * — tr >~<— v * liSSJE * — tr u— kt fe 5 r 
k t i"5St*« 1 e*©IIM$mJt©»ra&. 

[f»#Jg 3 ] t&IEMC rAlYli, ^m.^M&it 
t22Co - 1 7Cr - 1 2. 5A1-0. 25Hf- 
0. 4Si - 0. 6 Yt^Six, N i T?ISS$3xfct© 
T-fcSr ££4$»i1-*B*#*lS5*©?fc&WIIS©&*ii 20 

[S**®4] ttrlESWi, ffiftr/w?-?-^ Ka»fej*5 

[»J}t>S5] StrfBXga tHUb fc©Mt, 
TtfrlESff&Jfc 7 0 4 °Cj!»P>J& 8 16 2 5 £• 

!i^JK)4 oa-RaaoS&U A**tWlh©«JWMr*rJ« 

Sliazt, i«r#®ti-5g**«lia«© 

[5**®6] ^" Wfc^ifEfR#X@»i, MC 

r A 1 YTl«**lfc«»t»a^t W<-rtKElt 
&8>VSb. *©Jt£^*:"<-rt©ffi;fc&<£»i-3&Rf 

t -raw** 1 E«©iw6«PBio»**«fe. 

[5***7] «nE©-f*Wfc#*»Blli*I»H\ Jfc 40 
4. 0 k P ad>e>&5. 3 k P a ©itfe*ffi-e. *$) 7 6 0 

6 ett©*MS*K©fe«;M£. 

[IMPS 8] StUSro^FStt^^ttv — y ^a, r/u=f 

r t t -f 5 5*#* 6 E*©&*r:*2fc e 
[S»*fi9] iMET— HSl 6 5 V*»feJSl 5 0 
V©*ffiT*5>0 A©««El£-C38£$1i\ «9 3 0 V*»fejja 
4 0V(D«{4t?JK)7 5A*»e>Jt&l 2 5 A©«itElCT1ltje2 



[5***1 0] meo-f *wt;tr**f*i»ifiH\ * 
1 &M<omP5Ws*vmifijj& 0 

£ «rW»t 1 E*©5»6*#BI©£*&:*fas. 

Ai»3wt%i>6«2 5w t%©*fJSBi:a»e>J0t9» 

£ £4f ® i -*-£?*** 1 mM<owmw&k(omxii5&i. 

1 

[00 0 1] 

ffitcB8i-5fc©-efe5. 
[0 0 0 2] 

[tt*©SftH S¥lw«oT«tS«©^i^-^a3J:T/ 
iDKffl^isitWBSb*©*^^^* 
#S*t» *©K*fc«lfc-ffc«>K» J;(9fl5ia*5J:l5i«JE 

ioTBW6**trv^s. *©!**» m«E»felrrv^5^ 

K. KflE* — ^©»J*Kfflv^fe*i,TV^««#* 
©■Lft«-iS*fctt*©lLfeJ: 9 t>ffv*aXTK:«3}L& 

5?>©«I}H*t«fclil»-Ct5J:5K:i-5 4:*K» fcffi* 
^SAMtt*!^*?? y?***&AS*j|*3t©iRt 

[0003] ttG©£3ft]RBS«R»i« ^^-tr^ai 
v5?v©*MMW*ic#ut» {-©fMrrtsav&ic&JI 

v-MziiZvommmmmisiT. EB-pvDi»t 

5)*fctt«fc©«bSI«Hll»»»!: i 9«WEA«J*-S-«IK» 
UTt7 5 rfm&vimztiZo ^©EB-PVDIS 

f*3©*-7-tr— Atto^^rt, 

Ot7?y^ - 7At »fls-f y h y -7 
Ai©»-&«5lC»UT-g-*P*iX. •yi' CO&S. 

142 4 8 0*0(4 5 0 0° F)£tJi©»^lC«t^Stt5. 

^©i^*v atiKts^f-A<D^^/w^-tc«to-c. Bjia 
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9. S5fero^Lfc-fe7 5 ?/^^Sa$tv»5SS0JilC 
[0 004] *©»J*tt«fc«»lc*lip-*-5 z k KX 

nxzmmn^m-rzm^r^i. = a ©&&&»•£> r. 

E B - P V D Igli-fc 7 5 v 9 M Sr^figf 5 KUc/BV % fe 
5*/^ i tfUffcT 5 =. 7 J» tw J: 5 fls*» 

tas-Ct5o r©i5*BU±x a-y4-^(uiion)ft&(c 
W*Snfc*BH»ff»4.3 2 1.3 1 0#, $4.40 
5,6 60t, 14,4 1 4,249^ *J±tF^ h7 V 
^>(StrangBan)fi:^#.4-$ixfc*S4*fffm4 , 3 2 
1.311*, S4,40 1,697f, $4,4 0 5.6 

[0 0 0 5] L*»Lft#&, WE© i 3 20 
[0 0 0 6] 

[3£fiaiS?ftL<fc p i-fSRH] *3SIHtt, ftttWitSr 
[000 7] *fc, *l£^Ji, «£-&©Stt-hlCMC r 

a i Yte&m&mmvxfrs z £*4*it&-*-s!iM&Miflt 30 

©»**tt»CfeV>T'b-d-tf. UWBMC rAlYO 

Mli, N i , Co, Fe, SfcliN i iCo k 
«rS5fe-*-5t>©-Cfc5. r A l Y8r&BlK*5 

J*nmft, ffiTlEMC r A l Yig-£-BS±K:7gfig$*v 
[0008] «J^L;fcJ:5fc#$&93©#«*3«fct^J/& 40 
[0 0 0 9] 

[SSS*S?fti-57i©©#g] *jgHtt, SlJf5B&jg©8? 

©&*;frftlCi3^-t\ Fe, Ni, Co, £7il4N i t 
C o fctD^S-g-'feSrMi: LftMC r A l YjS»ibfi£5&JBig 

9Lf&frj3&\c£. 9 , Hti2©MC r A l Y*»P>fi£5^®iS 



Sbt> Mia«DMC r A l Yfrhf&Z&mtg&S&±\z8s 

[0 0 10] fg*«2IS«E©^»i, StrlSSft:{c*3V^ 

[0011] fitjft^ 3 fE©©3S9§tt\ SfffEMC r A 1 Y 
fc*SV*T» HfrSB.&tfm&itX' 2 2Co-17Cr-l 
2. 5A1-0. 25Hf-0. 4Si - 0. 6Yt$ 
£*U N i T^SSixfcto-efcSr tSr#«t-r5. 

[0 0 12] S3fc5U!B4£©35ipIttx 8UIE5ffK*JV» 

[0 0 13] St#:£5fE«©?B91«\ SfrEXga tig 
bi©!BI^V^ ttfESttSr*5 7 0 4"C (1 3 0 0° 
F) *>ibJi$)8 1 6°C (1 5 0 0° F) <Ot&&-vm2 Sft 
«^*S)4 0^WL, it 4 VVfe,fcTH&©?5?feig5a£& 
Yk-TSXSait, «frf2S^Sr«tt«j^?f^UT, *© 
£»*ffitca«)ji*tufcK-fkfe*5 J: #*&©»*&*• 5fTi- 

[0 0 14] S»*®61E«©38I§>1I±, ^ 
*iifHg#Xgl;:*5V>t\ MC r A 1 YftlJilfcSft 

*r«EA-*-5«P»i:» «?TfE©MC rAlYf 

[0 0 15] gf^7IE«©%§g»i, mUD* 
xMffifrj:miZ&\,iX, 1&4. OkPa (30tor 
r) frbms. 3kPa (40torr) ©*&*fjBE-C. 
£j7 6 0°C (1 4 00° F) i^l!8 7 1t (1600 

0 F) <nm.&x-fto z tsr#®t-r5. 
[0 0 16] 5tJfc«8fB«©3S9ili, HWe©TSttif^ 
{C*JVNT. ^yi7A, T/P=f>-, Sfcii^P^AtT/l' 

[0 0 17] fS*^9IS«©%?gi± v MIST-^^fcVN 
t, mi 6 5 V*»P>iKll 5 0VOIiiflfC«J0 AfOmSfEl- 
X%^$-^r x ^)3 0V^A,)Ki4 0V<omtiLX*m7 5 A*» 
^12 5 AcDHiiEtcTSflfBr-^ Zk£<& 

at*-*-*. 

[ooi8] ssjk^i ota«o^^»i, m&,<os( 

#*ifEfil#Xgi;:*3^-c. «)ae5j^3t^^B©^{BflT 

[0 0 19] ifi^l lfS«<D^^tt, SJffiow^-Wk 
^^^(t^f^^XSlc*5V^T, «H^fI«S103-7 

[0 0 2 0] B&3ft«l 2I2«<D»K« V «trfS-fe7 5 v9 
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jfic^-c, mt'S^-v-kkmz w t 2 5 

w t %©££*!] £*»P>J* 9 , ^©^SSli: LXmtJ y 

[0021] 

[3e93©ft6£0>7iJ1®] £*T, *3£9§©3I16©^1IS£0E 
[0 0 2 2] *3gi8©1fc6o1l|lRra:, «*©*f;i*-KV 

ifcliiflSJE^-b'^T'w-Kfc^S^S. IfiiSKKBftg/l 
©J»1-$&ffi#^-^T-&#©*E«£;h/C^.5 

[0 0 2 3] mite? — K2 5r^i-tO-Cfc 

9, *?S^tci3Jt5!Ri^llg4*sjiSS^t><D-Cfc5 0 20 
H 2 iCTjt-fJ; 5 &&MBUBI4 »i, &JSSS-S-BI6 t , 

1203)184:, 8f[;^3 = !)A(Zi02)©tttt6 ; f 

7^?I1 Oir&flWc-TS. *feE©5aBo*BSri, B 

2t^-rj;5^i>-K2±tciB:«aji-r5*\ tso 

it*. «*.«» 

[0 0 2 4] |frft-K6ti:*SV^CHt. 
8«r?gjit, S3J:tf*9 5 y^Jil 0$r«£BH-*fcfclc*§ 
£-&6©^S££$fi::i-;&rilc.fc!), *«H©»B&» 
014 t ^-tfV^w- K2t ©HKA&feSMttJtrtt-*- 
^©«-§-JK6Sr««K:a*l-rsci 
IC J: 9 , — l?>^l'*S>'Wii&&t£*S^X-t 1 ? Z y 

5. ^^-f^x^vib^tc-fe^S 7^11 0*s 

[0 0 2 5] 6 tCtt. — jK«HC*n€> 

ixTV>5fcfe»S&JR*m©5*>, >-lf^i>-K2 

!7 A S^'fe7$s'^ 1 0Kl#L,-C 

«r#*i-5. eSjtlf. 6 li, *t*T^5^ 

K, 1-*fcfclfifc5VNtt«*ffl©*&*7G*«r-S-A/7£ 



LTtt, N i t A 1 tO^MC r A 1 2Sfc5„ * 
*S, SJIEMC r A 1 OMIi, Fe, Ni, Co, *fef± 
Ni iCo i£>&-^«TS9lc-r 5 So *H1E© 
&ttKttvvr« BfiSE©{fc;^5fcMC r Alii, garafcu * 

fcl*iOft«»*»C-C— jRttK:5Bife*LTV>5S i , H 
f, Ta, Re, Jt&«©± 5 *fiH^©*-fr»«r*A/« 
&fr*i£j3Vt-C *>©-?*>&. HUIBMC 

r Altt, *fc*T*5-*-W KS, *K 1 flfcS^tttt* 

lr\ 8SL<H\ f&JJSi^-g-St6li, i - 2 

2 Co - 1 7 C r - 1 2. 5A1-0. 25Hf - 0. 
4Si - 0. 6 Y(S*Jt) ifc<5MC r A 1 £-£tf. C 
©iaj5£t-ov>-Cli, #^*(<^ P ta)ftKtt^£;rv;/i:;*S 
#Sr3S4 .5 8 5,4 8 1 »*S iOTMMTWfF* 32.1 
2 1 -I§-tc*:*Vtrih,S¥ L< EIS£*VC*5 9, **ig>2*3© 
#¥Fl4#-g- $ tvfe t ©T- fo 5. 

[0 0 2 6] 6 tt, w©ft«^lftC*5V>-C- 

&&K:&fcHTV^a/i;*8;©5*>, iirf2© <fc 5 
*as-^t5^&^J;oTa«$ir5o flirSEig 

mT-?ti:£<D%>t~>$>zi3mc3:vmm£*iz>. -f^- 

K2ifttt7 5y^Il 0^©ra^V^-g-7jSr#-5- 

C 5 * 9 ? 9 u— K 2 f Kit:*: U?i v > ± 5 K-T £ fc 

S&gasfc*. »£©»£\ &JR*S-a-K6©ff£-£r*Si2 
5^m(lmi 1 ) ri»P>i($J 2 5 0 ji m( 1 0 m i 1 s)i:L 
TVS. »*L.<»1, ^K6©flCSSr#b2 5 ^m(l 
mi l)i»b*!)7 5^m(3mi 1 s)tcU-CV>5. 
Bl6Sr«SL*:&, »4t<tt, ^R6©«?L*fcli 

UrlciO, mattMieicettic?^ ^11 0*K 

[0027] tr— =^^*fcrtte©«ffi*a«Srff-sfc 

ig-§-BI6 5rflf^-r5rt^J:t), <!&©*« 
1ft^{l2^«%, ^ffi©Sr{k«), te©^SfttSrt-r5?f 

14, i«iaTTfi 1 5^-1'^/vxe5r-&^, -Pilx.l4«5j 7 0 
4*0(1 300° F)i)^mS 1 6*C(1 5 0 0° F)©i& 

st-jkj 2 5 ftfrbm 4 5 ^©^-r ^ /uxm»c t •? , m 

*fel4)B*Si»^^©*«Wfflfi^lc±o 
T±U.5^--f/i'*JJ;t/ft&©Tii»E'fe(«l^«, S3tt«^ 
SS», «MJBX«»*WA-. EDM*vr*4f)«Mfc# 
BSTKTJUftU a*Si**tfc»fl:**sJ:tw:»*« 

fflf^XglCf, iSSy^X-rT — ^ (reverse transfer ar 
c)mfrt£¥<0'{ X-^itifX&tfll&Jf&aoniztid gas str 
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earn cleaning process) &i§ffl"f"?> ItlCi^ 
«*■ 5 0 %«_Ll6j_LT t S r t Sr5tS-C 1 1t 0 

[0028] <<*>itiJ*mmwxm-?^ m&ztm 

5^w-K2«rK^^-t^-rt»cEgUT, ZtoMQ 
^fiH4#*&aiEAU K2 toratrr-^ 

€r*54 . 0kPa(30tori)iJ'5,ll5. 3kPa 10 
(4 0 t o r r)(D|6*fffi-e v fcj 7 6 01C(1 4 0 0° F) 
A^fi871t(1600' F)tDiBJre*T 5„ 

u < aws®-f *^ftjtr^*it»iafcie 4 . 7 k p 

a (3 5 t o r r )£>*£**;£ 8 1 6*C(1 5 0 0" F) 

(omm-cnoo m%b!§.t>tiz>*m&#xb u-cwu — 

Lfct©*s-&4H5 0 T-;? (4 5 Affile J; t>3££ 

TT-^&MS'fr^. roxSfii. :7V— K2fc» 20 
St^lc^T, 6 5 Vfrbmi 5 ovi: 

UmjSSr^OAJci-5,, T— *#^5£Lfc&, ^ror— 
:7l4m&£i&3 0Va>P>ift4 0 VKLgifc£#!)7 5 A*» 

L<I4, #J&®ti£**Jl 60VCt«ESr«IOAIwU ® 
tt£#*l::-RfT£j3 5 VfcLggSrJl&l OOAlC-f 

?m#*i£vmmmzs:'3xm*&<k-rz>. t<ommt 

KZmffitt. *3lftfrb®3ft<01SlX'&K.Zl£ZZ.b& 

[0029] -r*wfc#*»HS#iig(ed;ttf. 

X^T-:?Xg)ttgFfMO&g£ffi^T?Tfc>iv 
E B - P V D^*^g0^fi!|^ffig-r5StS^-t W< 
fcS^ttEB-PVD&^ggrtKTm^So W 

iero-< ^wt^^dfE^xm^E b - p vD^sig© 

*«"Cfxfe*tfc*d\ f&##*:7V-K2&3MS-e&3 

£ *lCfgj^gF^-^ l — K 2 £8f§i?>-f 5 H^O^Higg 40 

SrffiV>5*s, fit#£;h,*::7V— K2(c*fUT^*D6?l^?§ 

fc> «rieroi5^«^gtcTer (3#5Bgasr»gti- 

•SfcfelC. foP>*>CfejS»7 , 7X-^T— ^fSi^XgSrEB 
-PVD^*^gF*9v 0d*.rf n— Kn y ^ (load lock) 

[oo3o] tirta© i 5 kah* ufc^. ma o m$.&m 



v\ «8*.i4\ ®?fl:T/w5=-^A®8ii, 

Si 0 5r^-t-5 H lF«oaS±#'pJC^Si^-a-K6rt03A 

i Am<t-rzz\k\z£*)mf$.zfrz 0 fc^tt, me* 
jj&oo^m^ttmzi. vmmzfr*. mitres.- 

VJ*m8(Dm-£\*. ^<D8KfcT/I^ = !7AJi8<Z>gg*i 

£L<I4, B tfeife'fkT>'US = ^AS8<D©$SriKj0. 1 
jim(0. 004mi 1 s)i>t>K)l 0/im(0. 4 m i 
1 s)K1-5o 

[0 0 3 1] S^-fe^ 14, UT 

*B3£t*£D$>5ir7 5 ~y?tt'&\Z£'2Xm!8,-rZz\ b&x 
«ffi^4%»5^^-K2©affTT-+^/fle^1± 

»4, «S55-«i(c:^v^{*^jK6«j^^^fk $ *tfcBMbs?A'=i = 

$>A(Zr0 2 ) , K-fk-ty ^A(Ce0 2 ), SKt^* 
v^A(MgO), ^t*/I^->!>A(C a 0)SrffiVT«fiK 
$?£L<J4, ttnse^-fe7$ y^S'l 014, » 
fcS^KfrAfcsfe^fcwSW****, *©3fif3©M 
b LTttgtffcWy hy »A(Y20s), ISKfc^ v- !7 A 
(MgO), K'fkA/Wi'^ACC a O), £fc*4, -tJl£>© 

switic^k) <o&±*m<:\z+ftt£B.<7>$:fefcm*'£ 

/v==.?jxi:jK>3 w t %a»t>#b2 5 w t %o?-f y h y * 

»4, MmtO&Vi-t 55y^I10IJ, S^Jl^teHfctfe 
ffLt, *!)6w t %A»t>*5j8 w t %W-r y K y * 
fc.»4£) llwt Vofrbib 1 3 w t %<DSt{t-{ v v y A 

[0 0 3 2] 0 2^-ri5»-. tt«t7S'/^Il 0 
<o±&izt>1t'?xm!c®<o±y* > hi 2 *t£3—i,z-fr& 
UT^its^SASfc*), ^-ro-t^^^ m 214, 
ttsa^-fe^ $ ry^s 1 ogffi{c*fLT-t©»f®assia: 

««jS^S$IC4-oT, tt:Rt75y^ilO©fJiS: 
+7>tci-5. roip/fit^ii, ^y ^-v(Diion) 

ftf>(C##Sixfc*B#fl : »4 . 3 2 1 .3 1 O*, « 
4,405,660f, I4,414,249t, ^5.2 
6 2,2 4 5-§\ *J4t/^ hT^'^V'CStrangmanJfttC 
#^-5ixfc*S<|#§fM4.3 2 1.3 1 1*. 14.40 
1.6 9 7-g-, ^4 ,4 0 5 . 6 5 9%\Z*:i%?i%&m\z 
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[0 0 3 31 tfIfS<De:i*-t:7 5 v 9M 1 0 14, ftttflf-ig 
(OWkttm-tZttb U-C. EB-PVD££fc»4ft3tE 

14, 5 7^11 0I4 S EB-P 

v T>mm.o>mm&& 4 ttnmmzm ^xmm 

&&&&l,X^Z>Z\bfrtb>. EB-PVDfttiotfi 
ISZtiZ, fltFfB<04?Jc v tetfc-fcyS y*«l 0I4&JR 

«r&{tr/w$ as 8 $ itx&mm&m 6 k« 

fittt7? y^ll 0 it, 10 

-toft^-lry $ v?M 1 0*5S^$ix#5^ffii wra 

9 5 v?m<09-£iiffol 2 5 /im(5m i 1 s)frbmi 
2 5 0//m(5 0m i 1 s)fc-rz. $?*L<I4, gtrffift 
ttt7 5 y^Il Oiom^ti. »125mn(5mi 1 
s)d»fe#5j6 2 5vm(25mi 1 s)lci"5o 
[0034] Jfcj::, *&WOg»3fc©teB&Egj£i*~r K % 
£iTI'*-r«£S?^l' <t 5 tfcK«133 4 V*&W lw4£>H 

[0 0 3 51 J: SJttfcWf*»7*- 20 

hicm^btiZ&mmt (burner rig bar ; V ? 

i-SCi-10Co-l. 9Mo - 5. 9W-3Re 
-8. 7Ta-5. 6A1-0. lHf (lltfcJt^S 

-tOtt&ttl. 18cm(0. 46 in 
c h)T-5£l41 0. 92cm(4. 30inch)tfc 
ofc. 4-f\ J?$2SJfS)7 5 <tm(3m i 1 s ) T^ifififc 
i^Ni • 22Co ■ 1 7Cr • 12. 5A 1 - 0. 2 5 30 
Hf-0. 4Si-0. 6Y(S*Jfc)fc*5&JRilS-g-& 
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•fc*t-?fii«S Ufc. * LT\ «-&JR£S-BI£fcj 10 7 9 
■C(l 9 7 5° F)-?i£»*&«igU fi7J««3->a y htf 
— =>^ifc (gravity assist shot peening) \Z i-st t* 

«-y ^*»SrJnSi*prt^iB«L-?-ix€JxiaS7 0 4*0 
(1 3 0 0° F)T3 0^ra*P5»i-5w itCfctK ffiTE© 
«- y 4Wttl-9 © fo 5 /u*s 4 tfte z>f5Sfe4fcK «r 

^ku^o ttrfe(D«-y ^atfi-Sr, 240^^^ 

3. (> 6 0 m m)tf>8MfcTA'5 = * A©ai&^-i£-ffiv>T^ 

*Ofc*Ufco m m(0. 04mil)<DTGO 

•fr-C-ttt-eix^fig Lfc. -5: Lt, 7 w t %(Dmit>( y h 
y ■7AT^^b$^®{bv?/wn=^A*^^t)^2 5 
0jim(10mi 1 sJCttftt?;?^^ -ftttft* 
^tf-A&/il^;t%Stt&»I@lc4y. S58E©«-TG 

i2«??«- y ^mat. m^mzx^xmi 1 5010(2 
100 0 F)©iasT?iRi5 7 &mtiami,K.&. 
mt&m*tb&mv* ^-eH2i®^4oT^3^ra?fe 

^LT, y ^»«©«itsn~5lci3lt5.^© 
[00 3 6] 





mum* 


1 


1.376 


2 


0.532 


3 


0.417 


4 


1.640 


5 


1.037 


it&mtz&v a 


1.000 




0.527 



[003 7] (*5SK(-4 5^i6^I)ifiil5ffliRS:Ratt-C 
y ^##<D?**sf 6 ~ 1 0 \z.mi6 StrE©^3fcSWlc 4 
Ztt&mx-TjiVIZirV y h/7^r-< y/IittOI 

^-rttcEHU, -t<Df i -r>'^-rt©BE^Sr)Kj4. 7 k 
P a (3 5 t o r r)lC<£«Lfco 7"7X777' 
w-»^«rtOAAffi*«lc4*), A«^Sr«=t/fc# 



•fJR) 16 0V (DmttTfjfo 0 A<D«i«ElCT-f ^- 

%}3 5 VlCUWdfESrJRll 0 OAliUT, T-^Sr^o 
fc. ttf2<0«-y ^mJSrl^ffflfllj^L^, ^ivfe«-y 

e b - p vi>&i5mmzmm-rziz!t)®tii&\z*i%?ti 

Aixfco Btl!2©«-y ^ma-SrEB-PVD&^jgSrtlc 
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BAT* 




6 


1.695 


7 


1.630 


8 


1.782 


9 


1.640 


10 


1.211 




1.591 




0.221 



(7) 

11 

<o&mz'i7iit B -ait. mmizxzumsMiz&^x [oo3 8] 



[0 0 3 9] H3tt, gS£i!&tf>gj£A ££3fc 
A) i*^W!CJ:5lliS^JIc-r^ofc)SEtpf^ig*<o^ 

[0040] ei±v *^{c*jv>t, mm&fritMttm 



[01] [H2] 




[0®roffl5^/iSiK] 

[El] *%^lc*Jtt5^K»KSrfflx.fc^-trv^v 
- KroS«S 0 

[0 2] *^lc*3»t5f»E5«K©«tl6»fBiao 

[0 3] *^(c*3tt5fSilS^Sr^3tEfeJC*5»tSfRii35 

[*?-§-tf>Sft91] ' 
2 — K 

6-&JgSBr£-BI 
8-gtffcT/WS=!7.Mi 

1 2--fei/^ V h 

[03] 

2-1 

1.B- 
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